Much of the success in the proper placing of the reinforcing steel depends upon bending it to the correct shape before it is lowered into the trench. This may be done on the bank by the aid of templates and a bar or tire bending machine, or, in case of large quantities of a particular shape, the steel may be bent at the mill before shipment. In the construction of a concrete sewer in the Borough of Queens, N. Y., the rods were bent on the bank by unskilled labor. A heavy platform was provided, to which were nailed pieces of 4 X 4 in. timbers 2 ft. long. These were nailed at proper points determined by trial, and the steel bent around them.
When the arch only is to be reinforced, short pieces of steel may be left embedded at proper points, with their ends projecting above the invert masonry at the springing line, to which the arch steel, which is held above the centers by blocks at the crown, may be fastened. In the sewer construction mentioned above, holes were left in the green concrete of the side walls, into which the ends of the arch steel were grouted after the arch centers had been placed.
During construction it should be borne in mind that while the steel may be easily lifted out of wet concrete, it is almost impossible to force it in. Thus in forming the arch when flexible material is used, it may be easily kept away from the inner surface by lifting, but if lifted too high it is almost impossible to force it back again to its proper location.
WATERPROOFING
Permeability of concrete is more or less dependent upon a number of factors. It may be lessened by increasing the proportion of cement to other ingredients, by the use of sand and gravel rather than crushed stone and screenings, by proper grading of the aggregates, by making the mixture "quite wet, and by increasing the thickness of the concrete.
It is neither practicable nor economical to make sewers wholly impervious to water, as is sometimes done in the case of other underground structures which arc not used for carrying water. The use of carefully graded mixtures rich in cement, mixed wet and effectively worked and spaded into place, is the extent to which it is generally considered economical to go. Such precautions, where the head is slight and where the concrete shell is of considerable thickness, will result in practically impervious concrete. Under certain conditions, however, where the sewers are laid in wet trenches and the head of water outside